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S"A h S 
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an inf er lead ^^ ^ e 4 and the end 

part 5 wjth 7^*^^ to each other with a double- 
surface lc of the chip are a^ re d 5 fthe inner 

SSI «xposin S on> y d. -face 4c of a» o»=r 
lead 4b on the packaged resin surface Sa. 
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* NOTICES * 

h office is not responsible for any 
use o< this t-nsX.tion. 

, . This document has been translated by computed the translation m ay not reHcct the origma, 

r^shows the word which can not be translated. 
\jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] -semiconductor chip and abbreviation same s.ze on the surface 

Claim 1] Pile up the leadframe of a s ^" d ^^ Connect the inner lead and 
of a semiconductor chip, and it st.cks the front . faC e side of a semiconductor 

semiconductor chip of a with the front face of an outer 

chip is closed by the mould resin so that it m W *c°™™ J? lead on the closure 

fead. In the semiconductor dev.ce W J» C * f^^^y^g ^uced the thickness by the 
resin front face The face ] °™ 006 Sl6P ^ *" 

ra^SK- • - "~ lead may no1 cross lhe front 

semiconductor chip by the mould resin ; . . j or 2 which ma de the adhesives which 

JSSffiSSfC S^Moned senricond.,0, C* piaeed no, on* 
between an inner lead side but between outer lead sidea. 



[Translation done.] 
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* notices * . 

. „ t Office is not responsible for any 
JS^SS- £ «- use of t*i. .n. 

LThis doC u m ent has been translated by confer. So 0. translation may no, refect the origtnal 
ff^shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION _ : 

fDetailed Description of the Invention] 

rrrC^sS: eroi co„au g c,o, — ». «■* *. -» « 

[Hption of the Prior An, Ahhoughthe LOC (Lead On Chip] I ~ 
emiconduc.or chip which turned m.o .he ^^ ^^ g tZ demand of high density 
in mass DRAM (Dynamic Random Access M™^"* 8 ^ increa5e in ca paci,y has 
assembly, .he package former -"l™ 1 ""^" e " f Conductor pKkage for elec.ronic 
come .o be required. Moreover. .1 ts required *« *"' m ' c0 "° " ^ * a pEr!ona | computer, 
equipment also bem = 

r^tnvSonany. .he semiconduc.or device ^Z*£^*£gfffiF~* 
apart of lead on .he base of a package as 22 of 

132453.A). Specifically, as shown tn itogj .. ""^ f «VJ faca) 2 „ 0 f . 

22b is exposed lo surface 25a of .he mould resin 25. semiconductor chip 2 1 

[0004] AUhough the bonding wire 24 whtch connect nr r lead 22a and a sem ^ ^ P^ 

Lb to prepare a level ^*^S3£* h .bis conven.iona, example 

the lead frame 22. 

&*> .0 be Solved by .he "l^^^SSS ^Smlnfione^above, 

b^com^^^ 

=si^ 

loS.6) moreover - al.hough me minimum P«*£«£ J-^'Sf^ ^ 

-o7.^re^S - - damage a pan of 

performed only by .he ,nner lead s.de. although tfre case w here n ^ 
by the side of an outer lead was not enough arose on the occasion ot a m 
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nation was not enough, a mould resin needed to begin to delete a wraparouno a»u . 

thinly on the surface of jhe ^" g. . , lhc lroUb , e df the conventional technology 

[0008] The purpose of th« w'™?™^ devicc vVnicn can ma ke package thickness ihmncr. 
mentioned above and offe l £ ^ lime of a m0 uld resin seal to offer the 

Moreover, the purpose *™>" n ^^£^ p does not damage. Furthermore, the purpose of 

0ffCr L SCmiCOndUCl ° r dCViCC Whkh ^ 
shaving **** on the front face of an outer lead. 

[0009] semiconductor device of this invention piles up the 

[Means for Solving ^^^. Ji ^^^^ mt siz e on the surface of a semiconductor 
teadframe of a ^^^^.^ ZZZILt semiconductor chip of a 
chip, and sucks >t through *^ "£™£™ e side of , semiconductor chip is closed by the 
leadframe by the bonding wire, ^ ^ ™» ^j 0 , ^ fronl facc of an outer lead. In the 
mould resin so that it may become flat-tapped « . ith tbc on face 

semiconductor device which exposed the rw ^^^^J n ^ont step of inner lead 
The thickness by the side of the fron ^ S g wire connected to an 

-m\^ 

thickness can be made ,hinner ; . f „ , his inven ,i 0 „, also closing the gap between 

[0010] Moreover, in the sem.conduclo deuce ol sucn t semiconductor chip, 

Lend faces which*™ thesta. chip by the mooid 

r^7^^ 



face of an outer lead. 



[ 0 Embodiments of the Invention] The 8 -ah of 0^ Jgj, 
invention is explained inde^ 

structure which earned the leadframe 4 1 of _ the same size on and & 

[0012] Near the center of sur ace l a ^^^^^^i! otMM semiconductor 
semiconductor chip 1 is const.tuted. The lead frame 4 ' « u « °? s d 4a f connecling with 

chip 1 consists of same The attachment by the 

a semiconductor chip an lout Head 4b used onductor , and a , eadframe 4 , and 

sem^onductor ch^p 1 and ^ e ^^Xided^hesiv^ so that end-face 1c of a 
[0013] Instead of having not bent, a leadframe 4 reduces a ^pan o iimc , 

outer lead 4b, and silver plating 6 was performed ] the center «f ^"wning so 

semiconductor chip 1 is connected by the bonding wire 9 Since one step of co n ng secUon 

low, the height of a bonding wire 9 can be W^^fill chip 1 . 

[0015] Closure by the mould resin 8 is performed b> the sur lace 1 s.ac v 

Thickness of the mould resin 8 is made into the same height as surface 4c :ot out Me. 4b and 

although inner lead 4a, a bonding wire 9. etc. are buned and protected in the mould 
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°< L <?'r " and ,ht semicondu " or p 

Sa«s of a Mf« = ^•^SS^r has prepared .he lave! difference in ,he 
[0016] Thus, since .he const lu ^^T^^n At leadframe like before, 
ead with coining. .< does no need K , can> our l sernic ond U ctor .hickness of up. 

Moreover, package Ih.ctaess ms "to Ur , kn esr s , h e processing depth 

r^-ha do«"~ a down se, retires is no, reouired ofa lead 

portion, it can make thickness ofa package • ' h ™"_ tioned , bove , in order to make 

foo.7] b order to manufacture the sem om«o p ^gementio , chip , ^ 

end-face Sbof the mould resin 8 ir I agr eemen it dambar „ 

be arranged along » ith the P e "P"^> moreove r the mould used at the time of package 

Send hces ofa leadframe 4 turns into a cut rtgp ane are separaud 

[0018] Metal mold cuts the resm, dambar 17 r fler a mo d and L ds P ^ 

separately. Here, before cutting .he resin ■ ' ^» 8a | f lht m0 uld resin 8 

can be reduced while it can carry out cpst reduction . m an(J can 

the mould field of the package strucun ^ d jng a part of 

semiconductor chip 1 -- a mould v.e are anxious expanded a little to 

semiconductor chip 1 such concern per ^T" ^ ^able namely he size of a leadframe 4 
a semiconductor chip 1 as shown ind^-. cancelable name y, ^ ? ^ ^ ^ 

a semiconductor chip 1 -- a little large lorm g ^ even 

formed a little more greatly -- a mould - when the size ol metal mo. 

delete a wraparound and a front face thinly to surface 4c of outer ead 4b. This can _ P^ven. 
effectively surroundings to outer lead surface 4c of the mould resm «nA«ng he tape 13 
with double-sided adhesives with thickness equivalent to .he ^^^^^ 
by the side of an inner lead intervene between the semiconductor chip 1 near _ he package 
periphery, and outer lead 4b, as shown in dnwmgj . In addition, of course, ,t is good 
structure which combined djiwingj and diawing_4 . . . a ,, houe h silver 

[0022] Moreover, with the structure of toig_L , djsw^U ^^^^ expected that 
plating 7 was performed all over surface 4c of outer lead 4b. if it does so, n «... be expected 
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1 5 shows ,he por,ion which ha! no ' 

SSfflSS «he .xa m p.cwMC ca^ad J«, *-* of 
M * 5|J3* "pSSStS? SSTdSSJU, i moutd «o a package 

double-sided adhesives. Moreover , C .075mm f the thickness of an inner lead 

although the coining method was used as^ he te * Moreover , alth ough the tape 



is only good also as adhesives 



10025] . , difference was prepared in the lead by reducing the 

[Effect of the Invention] Since ^1**™*™*^ P P ing d th bev0 nd lead ** is 

ihickness of an inner lead accord, ^.LteXC*^ the level difference by carrying out 
not needed like the conventional example *hiclv P«P»f° moreover „ sin ce the size of a 
aown set processing, package ««^^^S^?Sp - a mould - the injury on 

Dciwc^n vu . t reQUire d. 



between ouier icau muw, -.- r ^ # 

beTrevented. and surface shaving •••• is not required. 

[Translation done.] 



hnp:/As^v4.i P dl.jpo.go.jp'c£i-bin'tran_web_cgi_ejjc 



10/01/2003 



♦ NOTICES' . ... 

is not reeponeible for any 
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the word which can not be translated 
3*.ln the drawings, any words are not translated. 




DRAWINGS 
rnrawiim J] _ 
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[Djawing2] 




[Drawing 6 1 
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Japanese Patent Laid-open Publication Ho. Heiaei 9-92775 

[TITLE OF THE INVENTION) 

Semiconductor Device 

[CLAIMS] 

1. A semiconductor device including a semiconductor 
chip, a lead frame having a size substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip, and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip in such a fashion that it 
has a surface flush with a surface of each of outer leads 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
25 the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1, wherein the size of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

{DETAILED DESCRIPTION OF THE INVENTION] 
[FIELD OF THE INVENTION] 

The present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
. semiconductor package having a thin and compact structure 
substantially equal in size to . semiconductor chip 
packaged therein. 

(DESCRIPTION OF THE PRIOR ART] 

In DRAMs (Dynamic Random Access Memories) having a 
large capacicy. an LOC (Lead On Chip, structure is mainly 



2 



9-92775 



used which i. capable o£ anewi „ 9 a semiconducter 
"•ving . large siM to ^ pack , 3ed in a relativeljr ^ 
P.ck.9.. in order to meet , require*** of „ i9h .den.it y 

HOV " V « r - th « of .„ increased 

e.pacicy he. resulted in a requirement o£ compac; 
semiconductor package, having a siM ^ # ^ ^ 

level. Similarly, semiconductor package, for electronic 
spplianees such f.c.imile machines, p.r.on.1 computer. 
1C csrds. .„d the likm „ as re<Iuired w ^ a ^ 

compact structure in pace with the recent trend of those 
electronic appliance, toward a compactness. Furthermore, 
such a compactness of a semiconductor parage have been 
required wftn regard to not only the are. occupied by the 
semiconductor paCcag.. but also the ^ ^ 

semiconductor package. 

In order to meet such requirements, a semiconductor 
device has been proposed which is called a - C SP ,Chip Scale 
Psekag.,- (J . pane0 . Pate „ t ^ 

«-»«s„. In sueh . csp package ^ ^ 

•-Posed at the lower surface of the p . e)t .g.. Re f erring to 
*g. » illustrating a oetaUed structure of this CSP 

package, a lead frame 22 havina th. 

navmg the same size as that of a 

semiconductor chip 21 i s bonded to th . 

aea to the waring surface of 
the semiconductor chip 21. thai- ,• 

' that is ' the surface 21a, in 

such a fashion that their 

r cor «*Ponding edges are aligned 
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with each other, by mean. o£ sn adhetive „ ^ ^ 
22a of the !eed frame 22 are connected to the semiconductor 
chip 21 by mean, of bonding wires „ . : „ tni , ^ 
anc.p.ul.tin 9 process is carried out usin 9 a TCl din 9 resin 
■ 25. m this encap.ul.tins process, the semiconductor chip 
21 i. encapsulated by the moldin 9 resin 25 . t lt . portio „ 
to„.rd ic. .urf.c. tnereby caucing ^ ^ ^ 

each outer lead „b to be exposed at the surf.ce 2S . of the 
molding resin 25. 

in this case, it im necessary Co provide ^ 
lead structure i„ erder to prevent ^ ^ ^ 

serving to connect the ^ ieadfi tQ ^ fiemiconductor 

chap « from being pretruded from surface ^ ^ 

-sin 25 flush with the surfaces 22c of the outer leads 
Mb. To this end. i„ this conventional example< ^ ^ 
frame 22 is subjected to a down . setting so 
e-ch inner lead 22a is lower than an _ ^ ^ 

outer leads 22c by one step. 

(SUBJECT MATTERS TO BE SOLVED BY THE 1KVEKT10KJ 

In accordance with the above mentis* 

e mentioned conventional 
technique, compactness of a semir^ 

semiconductor package can be 
achieved with regard to not only th* » 

onjy the area occupied by the 

semiconductor package, but al so 

also the thickness of the 

semiconductor package. H owev e ~ aincm rh . 

e- . since this technique 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip 1 has the same size as 
that of. a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip 1 has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
15 frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. in this case, it is necessary to shave off the 
resin film coated on the outer lead surface. 

An object of the invention is to solve the above 
mentioned problems involved in the prior art, and to 
provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 
semiconductor device having a structure capable of 
preventing its semiconductor chip from being damaged during 
an encapsulating process using a molding resin. Another 
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°^«t * th . invention u te provid iconducto _ 

havi„ g . structure capaMe ef eiimiMtins ^ 
retirement £or it . outer surface ^ ^ ^ ^ 

•fter an encapsulating process. 

.[MEANS FOR SOLVING THE SUBJECT MATTERS] 

"» present invention provide . . semice „ ductor 
ineludin, a semiconductor chip, . le . d fram . „ aving # ^ 

substantially equal to ths. ... 

quai to that of the semiconductor chip, the 
lead frame h«i„ 9 ^ to . sur£ace ^ ^ 

chip by an adhesive layer inteIposed ch.rehetw.en under the 
condition in which the le . d fM> ^ ^ ^ 

semiconductor chip. bonding wiras adapted ^ ^ ^ 
l«d. included in th. Lad , rame co the semico „ ductor 
»d a r..i„ .nc.psul.t. adapted to encapsulate a r . S ion 
toward th. surface of th, semiconductor chip in such a 

* outer l.. d . lncludad „ ^ ^ ^ ^ 
encapsulate, wherein each of th. i„„„ leads has , ^ 

b 9 " *~* does not extend 

»«yond the surface of an assoc. 

easoc.ated one of the outer leads, 
"hereby th. surface of the i„„ , 

ln "«r lead is lower than the 
"rf.ee of th. outer l.. d by one s£ap 
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in the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chip, m this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip i„ an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged. i„ this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

[PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. i is a cross-sectional view 
illustrating a CSP structure in which a lead frame < having 
the same size of a semiconductor chip 1 is bonded to the 
semiconductor chip 1. 

The semiconductor chip a is provided at its wiring 

surface, namely, a surface la u <«.w w 

ce Ia ' WAt ^ bonding pads 2. These 

bonding pads 2 are arranqed s« *w ... 

*ngea an the vicinity of the central 

Portion of the surface i a tk-> i ^ * 

ia - The lead frame 4, which is 
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attached to the surface la of the semiconductor chip lf has 
the same size as that of the semiconductor chip 1. The 
lead frame 4 includes inner leads 4a adapted to come into 
contact with the semiconductor chip i, and outer leadg 4fc 
each serving as an external terminal. The attachment 
between the semiconductor chip i and lead frame 4 is 
achieved by overlapping the semiconductor chip i and lead 
frame 4 with each other in such a fashion that each end 
surface 1c of the semiconductor chip l is aligned with fin 
associated one of end surfaces 4d of the lead frame 4. and 
interposing a double-sided adhesive tape 3 between the 
overlapped semiconductor chip i and lead frame 4. 

The lead frame 4 has a structure not bent, but having 
a reduced chiOcness at a desired portion thereof. That is 
each inner lead 4a has a coining portion 5 having a 
chiOcness less than that of an associated one of the outer 
leads 4b. The coining porcion 5 is formed fcy ^ 
-face of the inner lead 4a opposite to the bonding 

surface of the inner lead 4a that i* * ' ' 

tnat is, a surface 4c. 
Accordingly, bonding wires 9 u,k,~k 

g wires 9, which connect the inner leads 

to bonding pads 2 o£ che semiconductor chip 1 
respectively, have a height lower than a surface of each 
outer lead 4b opposite to the bonding surface of the outer 
*ead <b, that is, the surface 4c 

For the coining porcion 5 ^ • 

3 Potion 5 of each inner lead 4a 
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•ranged' at a l. vel lo„.r than the aurf.c. <c of th. 
associated outer i.ad < b by virtue o£ ^ ^ 

thicfcnes. reduction. . .«v.r plstin9 proc „ s Jp 

to form a eilver pUti „ g tnm 6 ^ coinin9 pertions s 

'ormed with th. silver plating film. 6 .« eonnected ^ 
the hooding pad, 2 arranged near the central portion of the 
semiconductor chip l by mtne ot t „. ^ ^ 

respectively. Since each coining portion 5 ia arranged at 
• level lower than the aurf.ee <c of th. associated outer 
l«d „b by on. step, th. .ssoci.t.d bonding wire , c.n be 
controlled to have . hei9ht low „ ^ ^ <= ^ 

the outer lead 4b. 

anc.psul.ting proc.ss using . r „ in ^ 

conducted .t . r .gion coward th. surf.ee i. o, the 
a.miconductor chip ,. thereby £omi „ 9 . ^ .^^^ 

Th. tbiccn.es of th. r..in .nc.psul.t. S is d.t.rmin.d 
« such . f. shion chat the resin enctp£ulate e ^ fjuth 

with th. aurf.c.s <e of tb. out.r l..d. , b « lt . . urf .„ 

8a « The inner leads 4« v 

8 4a and bonding wires 9 are 
encapsuiaced b y the resin encapsulfite , ^ ^ _ 

P-ected. The surfaces 4c of euter iefids ^ ^ 

exposed at the surface 8a of the resin encapsulate e. Xn 
o-er to reduce the area of the packa ge while reducin 9 the 

thickness of the package, the *- esin 

tne resin encapsulate 8 is 
Prevented from excendinq beyond 

yona each end surface 4d of the 
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lead frame 4, each end surface ic of the semiconductor chip 
lc, and the surface lb of the semiconductor chip i. 

Since the semiconductor package configured as 
mentioned above has a stepped lead structure formed using a 
coining process, it is unnecessary for its lead frame to be 
*>wn-set. The semiconductor package has a thickness 
corresponding to the sum of the thickness of the 
semiconductor chip, the thickness of the double-sided 
adhesive tape, and the thickness of one lead sheet. The 
thickness of the semiconductor package can be minimized 
because the lead portion of the semiconductor package 
involves no machining depth, corresponding to at least two 
times the lead thickness, required in a down-set structure. 

in the fabrication of the above mentioned 
semiconductor package, the lead frame < used to fabricate 
the semiconductor package is arranoed with respect to the 
semiconductor chip > in 6uch a fashion ^ ^ ^ ^ 
bars 17 extend along the peripheral edge ; of thft 
semiconductor chip a indicated by dotted lines ^ ^ ^ 
so as to align each end surface 8b of the resin encapsulate 

8 with the associated end surface lr- of 

Iace lc of the semiconductor 

c hip a. The mold 

a in th * fabrication of the 

semiconductor package has a w 

v age nas a size substantially equal to the 

size of the semiconductor chin l tk. 

" A P i. The resin encapsulate 8 
is molded only at a region r^. , 

7 region toward the surface la of the 



10 



9-92775 



semiconductor chip 1 while being prevented from spreading 
on the surface lb of the semiconductor chip i. Each resin- 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4 . 

After molding, the resin dam bars 17 are cut from the 
mold, thereby achieving a separation of the leads 4a and 
4b. it is desirable that, prior to the cutting of the 
resin dam bars 17, a silver plating film 7 providing a good 
flowability of solder is formed on the surfaces 4c of the 
outer leads 4b exposed at the surface 8a of the resin 
encapsulate 8. The formation of the silver plating film 7 
may be conducted simultaneously with the formation of the 
silver plating film s on the coining portions 5 of the 
inner leads 4a. J„ this case, it is unnecessary to conduct 
an external solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is possible to reduce the 
costs. Also, there is an advantage in that the number of 
processes. which may damage the package after the 
completion of the molding process, is reduced. 

In accordance with the fabrication method according 
to the present invention, it is possible to use the 
fabrication process for LOC lead frames and the resin 
Elding process associated therewith as they are or while 
Partially eliminating them. Therefore, it is possible to 
?btain a package having a more compact and thinner 
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structure while being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fig. 
1. however, if the semiconductor chip 1 has a deviation in 
sire, the mold may then damage a part of the semiconductor 
chip 1. This is because the package 'has the same size as 
the semiconductor chip i at it8 region Such a 

problem can be eliminated by setting the molding region to 
• have a size slightly larger than that of the semiconductor 
chip l. where the lead frame 4 is fabricated to have a 
size slightly larger than that of the semiconductor chip l, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame 4. the mold does 
not come into contact with the end surfaces lc of the 
semiconductor chip i even when the semiconductor chip i has 
a deviation i„ size. Accordingly, it is possible to 
Prevent the semiconductor chip i from being -damaged. 
Although there is a gap G defined between each end surface 
«<* of the lead frame 4 and the associated end surface lc of 
the semiconductor chip i, this gap G is filled with the 
molding resin ll during the formation of the resin 
encapsulate 8. Thus, the end surfaces Jc Qf ^ 
semiconductor chip l are protected by the mold resin ll 
after the formation of the resin encapsulate 8. 
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Furthermore, in the semiconductor package structure 
shown in Figs. 1 and 3, if the lead frame is in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4c of the outer 
leads 4b. In this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
moldin 3 resin spreading on the ouUer lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package. A combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b in 
the structure of Fig. 1, 3 or 4, this may inevitably result 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating film, as indicated by the reference numeral 14 in 
Fig. 5. In this case, there is an advantage in regard to 
costs. The reference numeral is denotes an area plated 
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with no silver plating film. 

Fig. 6 illustrates an example in which a solder 
Plating film i 6 is formed on the surface 4c of each outer 
lead 4b. As described above, the formation of the solder 
Plating film on the surface of the outer lead 4b inevitably 
involves an increase in the number of processes damaging 
the package, of course, this is not avoided in the present 
invention. 

In the above mentioned embodiment of the present 
invention, a semiconductor chip was used which has a 
thickness of 0.3 mm. The lead frame used has a thickness 
of 0.15 mm. Also, the double-sided adhesive tape has a 
total thickness of 0.05 mm. The inner leads were subjected 
to a coining process to have coining portions having a 
thickness of 0.075 mm. Although the coining process was 
used as a method for reducing the thickness of the inner 
leads, a half-etching process may be used. Although the 
double-sided adhesive tape was used as a means for 
attaching the semiconductor chip to the lead frame, an 
adhesive may be simply used. 

(EFFECTS OF THE INVENTIOK] 

lead strucnr^JrproviaedV" 86 ^ inve "^°". * stepped 
of each innrie\V r °;cc:rdi^i a y re a d t UC ^° n in the thic ^ e " 
a machining depth exceeding ?K ^ I " unnecessary to give 



produce . eemiconduccor pact.™ hf^, 1 ' *• P°"lble to 
Since the lMd £raTO t S. 1, ;*'8» £vina . „ duced thie)cnetis 

of the semiconductor cMp^s IiJo «LfJ me t0 6he 8ur£ac * 
leads. Accordingly, it i. L. Wlied to the outer 
outer lead surface! " unnecessary to shave off the 
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